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University of Washington'SchoolnofCﬁediciﬁé
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Numerous programs designed té remediate children with learning
dcfiéits have been initiated based on specific causal models of dys-
function. Illusﬁrativé examples cqme from Kephart, Frostig, Karnes,
and their assoc’ates. Kephart (1960) has emphésized disruptions in
perceptual motor responses as a Primary cause of vafious iéarning
disabilities.» Perceptual motér éeficits are postulated to effect_
visual perception thereby disrupting the learning process, He
designed activities to strhggthen these perceptuzl motor areas in
order to improve functioniﬁﬁ across a range of academic skills.,
Kepharﬁ's assumption that higher intellectual functions were being
impaired by diérupéions in sensory motor functioning is far from
being completely validate.1 kHallahan & Cruickshank, 1973). Frostig
(Frbstig & Ho?ne, 1964) developed tasks to enhance performance in
visual pefteption. Frostig, too, preéumed that a disruption in a

. ﬁ;rticular brain related.abilityvis detrimental to a host of

environmental perfo:mances; In contrast, Karﬁes (Karnes, Teska &

- liodgins, 1970) regarded language deficits as a.majdi factor in

predisposing children to écademic>difficu1tien uti%izing data devived




from the Illinois Test of Psycﬂolinguistic Abjlifies. She designed:
.tasks to remediate a broad range of disab£litics measured by this
instrument (Karnes, et al., 1970). Although training from these

<and other diagnostically based programs have resulted in habili.t:at:ior;fj
of learning difficulties, tl-2 outcomes cannot be clearly related

to change in any area of neuropsychological functioning. The uestion
of what cﬁaqges are occurring in brain functions or whetb the

‘ dgsién‘si a particulér treatment approach is affecting the neufo—
psychological process for which it was intended has not been
ascertained. Inferences about etiological factors in learni g dis-
orders and how complex brain functiohé operate also are beyond the
scope of typically used'diagnostic tests. .If,meaéures do not allow
for valid assumptions with respect to the possible interactive

effect of etiologicalzfactors, designing specific methods of re-
habilitation for learhiqg deficits remains an ad hoc procedure
régarding the relevant neurological mechanisms that,;re involvgd.
Presently, there stilﬁ remains a need for an assessment précedure
that would rrovide detailed descriptions of the neuropsychological
changes manifested after the termination of a particular intervention
‘étra;egy. In order to provide sufficient information, these pro-
cedures should be broad.enough to account for the complexity of |
possible neurological deficit and how these specific dysfunctions

may have militated against the acquisition of other skills. The

assessment should include the evéluation of higher brgin functions

(intelligence, concept formation, complex perceptual skills, memory
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and reading) and lower| functions (motoric and sensory perceptual

skills)., This will Allow for a more complete picture of a child's

adaptive abilitiecs. nly a psychological assessment procedure of

demonstratcd neurological validity will offer the opportunity to

relate neurological deficits to their developmental conseauences
(Reitan & Heineman, [1968).

The Reitan Indiana Neuropsychological Test Battéry is an

: instrument,designe7 to‘assess these adaptive abilities in young
R

children (klonoff, obinson & Thompson, 1969).. This battery has

been found Ep be valid for predicting neurological deficits on the

- basis of a pfﬁf!l of neuropsychological abilities.(Klonoff &

- Lowe, 1974). The battery consists of numerous’behaﬁioral measures

tapping the avility of an individual to perform in motoric,

perceptual, conceptual, tactile, visual, and language areas. This:

- type of assessment permits a broad sampling of braih'behavior 1ela-

tionships via four types o£ inferences: 1) inter-group differences

and level of performance across a span of measures can be analyzed

statistically; 2)-iqf0tmation concerning patterns of performance
léads,to reco.nition oiriﬂtra-individual discrepancy; ,3) the
battery provides information about specific deficits which are valid
indicators o 'cerebtal impairment; and 4) ;ompafisons of pefformance'
of the righ; versus the left side of the body provides significant
information/about the integfityiof the coutralatfralwcerebrai hemi-
spheres.. / A

The v#lidity 6f this neuropsychological battery to identify the-

|
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presence, type and location of cerebral discasc has becn demonstrated
repeatedly wifh adults (Russell, Neuringer & Goldstein, 1970). Ex-
amples include the capacity to differentiate between brain damaged
and non brain damaged adults (Reitan, 1966; Wheeier, Burke & Reitan,
1963; Wheeler & Reitan, 1963) and child pdfulat{ons (Reed, Reitan &
Kldve, 1965)4and'also between cerebral lesioﬁs in the right versus
‘left hemisphere (Reitan, 1964). Behavioral deficif# of childrén with
known brain damage have also been studied and compared to learning
disabled, emotionally disturbed, and normal populations (Reitan»&
Hcinéman, 1968; Reed, Reitan & Klgve, 1965; Boll, Note 1l; Reitan &
Boll, 1973; Klonoff & Lowe, 1974). By utilizing this battery, the
behavioral conseﬁuences of cerebral brain damage have been measured
‘not only in primary sensory and motor functioning) bqt also on
1anguage functions; judgmental ébilities, analytic reasbning, and
the ability to solve problems iﬁvolving spatial and temporal rela-
tibnships. ‘Reitan and Boll (1973) demonstrated that early scﬂool
age children exhibiting neuropsychological deficits on’the Reitan'
Indiana Neuropsycholqgical Test Battery were predisposed to academic
-énd behavioral difficultics. These investigators, usi.g blind inter-
pregation, sorted the test protocols with a promising degree of
accuracy into one of four groups. ~Children with no history of
academic or emotional problems, children with documented brain
leéions, éhildten with academic difficulties only, and children

v ! : :
identified as having behavioral problems. It was noted that

children identified as having academic difficulties only, compared

o




"to those with behavioral difficulties, had many more problems in the

area of abstract reasoning, concept formation and incidental learning.
The capacity of neuropsyehological assessment for differentiating
between groups of children differing in academic success, enotional )
adjustment and for identifying specific patterns of adaptive
abilities predictive of success and failure in these areas can lead
to a system of intervention strategies based more on an individual's
capabilities and current potentialities than on vague theoretical
assumptions. The approach of interrelating psychological and
fleurological data in terms of the treatment of learning and/or
behaviorally disordered children, based on a r.2uropsychological

assessment, is avpromising technique available to psycholcgists.

‘Traditional approaches for the treatment of children with learning

and behavioral diserders have not related neurological deficits to 7
'their developmental and behaviorual consequences, But rather, have

led to "shotgun" and often counter-productive interventions. Without
an adequate profiieﬁof adaptive abilities, children are often
exbected to perform adequately in just those areas in_which cerebral
deficit curtails their abilities. These deficits have :consequences
in the eecial as well as academic sphere. Not only parents, hut
profeséienals have an inadequate picture of'tnese adaptive abilities
and have not been in a position to provide a codrdinated treatment
program. With these diffieulties io mind, a training program was ‘

deviacd at the University of Washington Department of Psychiatry and

Behavioral Sciences, utilizing neuropsyehologieal assessment &s a

2
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method for specifying the functioning‘of a child across a broad
range of behaviors.

Following the reasoning that parerts are the most appropriate
focus. for dealing with problems of their children, a treatment model
was designed with parents involved as the principal facilitato;s. .

ThisAstratégy was felt to be particularly rélévant in the light of

tﬁé lack of availability for this type of treatment approach in pro-

féssional settings and the primary influence of patentsvin‘helping
to insure the prevention or amelioration of disordersoof children
with learning .and behavioral deficits (Hawkins,»1972). It was
hypothesized that parents might acquire the nmodification skills andl
chénges in their own behavior, if documentation would be provided

which clearly identified volitional and non-volitional aspects of

. . / ) -
"their child's behavior and the degree to which a child's disabilities

or deviant behaviors are a iesult of developmental inadequacies or
cerebfal dysfunction. The parents could then bé enlisted as the
prim&ry facilitators of a treatment approach that does not assume
that they.are the principal faqtbrg in causing childhood disorders.
The combination of neuropsychological %ssessments with training N
parents to administer strategies to remediate deficits in behavioral,
visual motor, perceptual, and higher level functions in a natural
environment 1is relatively unique. Evidence c1ear1y.suggests'that the
ability to move into the naturai environment of the child-in.order

to help bring about rehabilitation or remediation leads to work with

the parents. Ross (1972) stated,
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If behavior is to be modified, the modification
must take place when and Qhere the behavior
" manifests itself. This is rarely the therapist's
coﬁsulting room. And as a consequence, béhavior
therapists working with children frequently find
- themselves workjing through the adults yho are in
- a posifipn to be present when a target bebayior
takes place aﬁd who have control over thé con-
tingencies of reinforcement. (P. 919.)
Thus, by using neuropsychological assess;eﬁt and chuiring a profile
of abilities of a child across a broad range of behaviors fﬁfluenced

by brain functions and relating these adaptive abilities (intelligence,

concept fgrmation, cbmplex perceptual tasks, etc.) to emotional

"adjustment, academic achievement, and environmental contingencies, we

have engendered to teach parents 2 remediation,apggoach,'using
behavioral methédology,vbased onbthe Broadesg sampling of a child's
}internal and extetnal environments. This method érovides valid
answers to questions often raised by parents as to why a child may
be experiencing difficulties (Reitan & Heineman, 1968).(

Design of Clinic

The,cliniclsolicited referrals for children between the ages of

. five and 12 currently experiencing behavioral or learning difficulties.

"Seventy-five children are currently being investigated. In almost

all cases, the subjects were referred for neuropsychological assess-

ment because of a learning and/or behavioral problem for which if

I




was thought t%at cerebral dysfunction might in some way be'; factor.
The mean age for these children was 7.3 years of age:v'Birth
histories, medical histories, and developmental milcstoneé.were

’

gathered from both parents and appropriate medical personnel.

. Referrals came from physicians, school personnel, and sources within

jnlarge university hOSpifal setﬁing; None of these children manifested

hard neurolegical signs of brain dysfunction. All fell within the

broad category of learning diéabled, Wechsler Full Scale I.Q.'s within

the Average Range and one to twe years behind academically with a
broad sampling of behavior problems, focusing on hyperactivity,
compliance and'geer relations.

Parents of referre& children were required to complete a

detailed descfiptidn of historical and current aspects of a child's

. N ! B
functioning. Each child was administered the Reitan Indiana

Neuropsychological Test Battery o~ Halstea& aﬁd Reitan Neuro-
psychological Test Battery, tﬁe Wechsler Intelligence Scale for
Children, and a reading evaluation. .Sgill age equivalents were
deéived by the administration of the Developmental Profile (Alpern °
& Boll, 1972). A questionnaire on personality factors was completed
by the parénts and teachers (Becker, 1974). Teachers also completed
a forh designed to provide data on ieathing behavior of these
children in a school situation (Valett, i§73). A home visit and

school visit were performed in order to gather data on the natural

k3l

environmental functioning. If a pediatric examination had not been'

performed within the'past six montha,‘the‘staff pediatrician made

10
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thaese examinations.. At the éompletioﬁ‘bf these procedures, the
overall assessment was shared with the parents. hmppasi; was

placed on identifying the environmental demands on children and how
these interfaced with their adaptive Abilitiés as related to
neuropsyghological,ag?essment. Goals were then generated in
conjunction wi;h thevdata gathered from the assessment procedure.
Predicted levels of success were seﬁ for a 12-month intervention
period according to a procedure outlined by Kirusgk (1972)f Parents
;ere required»torread a bobk on g;havior management (Patterson, 1971)
in order to provide them with knowledge of brinciples of behagior
changefand*teach then baselining and record keeping. They were aléo
e;éluated on their knowledge of these principles prior to designing

-~

intervention strategies. "Intervention strategies in all areas of

‘ " assessed deficit were then generated by the clinic staff andrparents,

and detailed instructions in a written form on the p:ocedgres of the
intervention program were given»to parents. The aéséé;ment data and
the intervention strategiés also were coordinated with the child's
school-program. These programs migh&ﬁen?ail problem solving skills,
visual-motor training, direct academic skill training and/or behavioral
interventions. Parents ‘kept records as to theif time spent in

administration of a particular aspect of a program. Weekly home

and school visits were made by clinic staff for one month following

- the initiation of a home program. After the initial mohth, frequent

home and school contacts were maintained, often by telephone. when a

particular level of success or goal was reached, programs were modified.
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Parents were cncouraged to make changes in any aspect of a brogram in
7
which they felt competent. At the end of the 12-month period,
Vg

children, parents and tcachcrs were readministered the initcial

instruments to assess the outcome of treatment. An emphasis on

. involving parents as team members and workiﬁg at teaching tuem skills

rather than rgmaining dependent, upon the clinic was paramount. It is
encouraging tﬁat since this clinic's inception, 75 families have
been enrolled with no "drop-outs" in a population evenly,distribu;éd‘
across socio-economic groups. |

Illustration of Treatment

. R.B. was a ten-year, two-month old male who was referred to the

v

. Parent/Child Learning Clinic because of behavioral problems in school

and at home. The school couselor referred to R.B. as a “"defiant

‘avoider" who prodﬁced virtually no work in classes, was disruptive,

and frgquently aggressiQe, eSpeciall; on the playground. R.B.'s
parents described him as having a "temper," poor self-control and
much oppositional behavior. They‘feltihe often refused or forgot to
do tasks’fhat were asked of him and as a result was frequently in
conflict with his mother, who in turn admi;ted that she has limited
tolerance for such defiance. R.B. has a younger biothcr agé six

aqg an older sister age ten with no apparent difficulties. Disci-
pline at home is a problem oply for R.B. Parents also reported
incidents ofrstealing. R.B. himself statedfhe had difficulty con-

L)

centrating, a tendency to daydream, distractibility and 1ittle

interest in his school work.
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The treditional psychological examination of this child indicated
that there were no sipnificant differences between his Verbal and
Performance 1.Q.'s on the Wechsler Intelligence Scale for Children
and he functioned within the Average Range intelleetually althoegh
he was one ane one-half to t-o years behind in ;eading, spelling
and arithmetic sn the Wide Range Aehievement Test. He did show
variability on the Verbal Scale, doing poorl; in Arithmetie
Reasoning and Information. The clinic administered the Halstead
Neuropsychological Test Battery which has been‘deseribed and
validated elsewhere (Reitan, 1974). This child‘ﬁanifested numerous‘
deficits indicative of eerebral dysfunction on neuropsychological
testing. Two areas which are strbnglymindicativewofwihplicating“'

cerebral deficits as a major factor in this child's problems are

his language deficits and a difficulty with abstract conceptual tasks.

Although his strongest -area was in terms ofggaetpal problem solving,

he performed :his task and numerous others on the neuropsychologicai

- test battery with less efficiency on the right side than on the

left side of his body. R.B. is right handed. This type of perfor-
mance is indicative of children who have deficits to the left

cerzbral hemisphere, which curtail their abilitie$ in terms of language
functionn (Reitan & Heineman, 1968) ;n reference to conceptual
deficits, R.B. was extremely limited in his ability to understand

cause and effect relationships. "This deficit which is common in

persons with brain‘lesions regardless of the4adequee§ of intellisence

N ¥
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test scores probably represents aﬁ'iﬁportant key to behavior
difficultigs" (Reitan, 1966); Certainly, R.B.'s distrgctibility
and inconsistent performance in both school and home are related to
this deficit, 1In marked contrast to poor abstract conceptual
abilities was R.B.'s abilitfes to solve problems through kinesthetic
and spatial modalities. While blindfoldéd,'R.B. was asked to place
gecmetric figqres in their appropriate slots in a form board. His
exceedingly rapid scores, accurate memory for thggr sﬁapes, his
eicellent skill at visualizing and recording the interrelationships °
of these figures clearly indicates th;t manipulative problem solving
is one of R.B.'s best areas of functioning. This was manifested on
numerous neuropsychological sgbtests. From his poor performance

on the higher.levelAabstract tasks, the inference was made that in

" some cases his behavior would seem random and cause and effect
re1atipnshipa~wou@ﬁ be‘ very diffi;ult‘for him. Further, he manifested
very clear language deficits. He was unable?to identify accuraiely
various parts of the body and showed marked left/right confusion.i
Language aeficits'of both;receptive and expressive nathre were
manifested on ﬁhe testing. These wefé. howéver, mild.

Parents viewed R.B.’s prpbleﬁs as motiéztional rather than a
function of dévelopmental defiéiengiea rglated to cerebral deficits.
‘«He was seen as an emotionally"disturbedvchild. Dufing“the fnitial
home visit, R.B.'aAnon~c6mpliant behavior was quite evident. Numorous
arguments over compliance ensued. The school visit produced a

simflar picture. R.B. was viewed as an 1nteiligent child yho hjd

t

<

14




|7

14

"chosen" to behave inippropriateiy. The assessment was shared with
both parents, school personncl and R.B. P;éblem areas were
identified in light of the evaluation and areas of unrealistic
expectations were explored._ It»waé evident from the neuro-

psychological data and the t:havioral data gathered in R.B.'s school

-and home that expectations were being placed on him in just those

arcas in which cerebral deficit had curtailed his abilities. He
was expected to participate in playground games after having complicated
verbal instructions. Academic assignments were presented verbally,
and ofter. forgotten by R.B.

The clinic designed specific problem solving activities and_
listening exércises for R.B. at home. The school senﬁ home material

for R.B. in areas in which he demonstrated competence rather than .

diffiéulty. His parents set aside a particular time for R.B. to

do this work and kept data on his attenkiveﬁess and ﬁerformance.,
Baseline data was taﬁeﬁ oﬁ behaviors of particular concern (shouting,
éursing, defiance, forgetting) and an int;rvéntion progéam was hegun~
whose goals were interfaéed with the'deficitS'in his problem solviné

ard language skills.‘ For example,.the parcnts képtné;ta“on the

frequency of R.B.'s poéiﬁive-responses to their requests. In addition,
they required R.B. to indicate understanding by repeating them. He.
was rewarded for success in this area'(e.g.; following comblic&ted
verbal instructi;ns, expectétions to éomply with rules without gu’dance,

and academic arzas). R.B. was reinforced by marks on a chart which

he was able to redeem for money at any point during the week. School

7
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behavior was also rewarded in a similar manner.
On retesting one year later, R.B. demonstrated much milder
discrepancies in functioning on both sides of his body, fewer

inguage deficits and-improved performance on the Arithmetic and

_Information subtests on the WISC; however, his abilities in auatract

conceptual skills had made remarkable progress. Behavior was no
longer a problem in school. The poals that R.B.'s parents had
identified had been attained. Behavioral ratings in both home and
school demonstrnted narked improvement. k;B. had gained one and
one-half years in reading and arithmetic during the ycar's time.
R.B.'s'parents continued to work with him over "listening skills"

but no longer saw him as a non-compliant child., They felt they

had modified their own behavior in light of R.B.'s deficits and

‘continued to reinforce him for attentiveness. They learned a.

"style™ of making certain R.B. understood the conséquences of

.his behavior and they consistently checked to sce that his

perceptions were similar to theirs. Parents and school personnel
felt R.B. to be a "more recasonable person."

Significanee

- The changes in neuropsychological profiles of individual children
provide interesring preliminary data as to the types 35 changes
occurring in neuropsychological functioning with a group of children
manif-sting learning and behavior disorders. The neuropsyehologieal_

dats gathered in conjunction with acudemic assessments and school

and parent ratings enhances the knowledge of brain-behavior rela-
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tionships in children (Reitan, Note 2). The longitudinal data

derived from this study will provide relevant information in terms

of future types of intervention programs and how -they related to

behavior prcsuméd to be influenced by brain function.

A number of prelimlnary findings of a subsample (N o 12, mean
age, 8.3) of the 75 children under investigation is of considerable
interest. The i“unctioning of these children in the area of concept
formation as measured by neuropsychological test battery variables
(Categories Test, Color Forms, Progressive Figures, Trails B,
Matching Pictures) has improved wsll beyond expectation for
aanncement in cironological age. Their performance on these con-
ceptual tasks was initially more impaired than thé Minimal Brain
Dysfunction groups assessed by Reitan and Boll (1973) and the MBD

group assessed by Klonoff and Lowe (1974) S f

Parents of these children are spendipg an\aﬁerage of 3.7

) hohrs‘per week over the 12-month period with a range of 2.3 - 6.0

hours.
Teachers, who in genersl‘viewed”parent participa;ibn\in

remediation‘Qith sgeptici:m, had become mgre accepting in terms of

‘ratings of effectiveness of parent invdlvembnt and competence.,

Su ry

The use of neuropsychological assessment as an adjunct to

>~

4

”'behavioral interventions appears to present a promising addition to

a clinician's ability to. 1mpart skills to parents of behaviorally

and learning disordercd children. Although the cost of this type of
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intervention is considerable, it is minimal when compared with long-

term treatment whose poals may be grounded on. faulty diagnostic

-assumptions and whose outcomes suffer from these inadequacies. The

treatment program described emphasizes the parents as the most com-
petent persons available to assist the child in achieving his

developmental potentfalities within the home, school and community.

e
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